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Status 

1 . This Office Action is in response to applicant's communication filed December 1 , 
2006 in response to the PTO Office Action mailed June 1 , 2006. The applicant's 
remarks and amendments to the claims and/or the specification were considered with 
the results that follow. 

2. In response to the last Office Action, no claims have been canceled, amended or 
added. Claims 1-16 remain pending in this application. 

Response to Arguments 

3. Applicant's arguments with respect to claims 1-16 have been considered but are 
moot in view of the new ground(s) of rejection. 

Claim Rejections - 35 USC § 112 

4. The following is a quotation of the first paragraph of 35 U.S.C. 1 1 2: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

5. Claims 1 and 8-14 are rejected under 35 U.S.C. 112, first paragraph, because 
the specification, while being enabling for certain methods of dynamically resizing 
mirrored virtual disks, does not reasonably provide enablement for every possible 
method, as detailed below: 
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For claim 1, the language "manipulating RAIDs in the RAID storage system to 
provide the desired resizing of the mirrored virtual disk" suggests that applicant has 
invented every possible method of resizing a mirrored virtual disk by manipulating 
RAIDs, whereas in the specification, applicant only describes dynamically resizing 
mirrored virtual disks in a RAID storage system by dynamically expanding or shrinking 
the disks through the steps described on page 12, lines 8-20. The claim language 
should therefore be changed to reflect this scope appropriately. 

Claims 8, 1 1 and 14 are rejected due to similar reasons, and should be corrected 
accordingly. 

Claims 9-10 and 12-13 are also rejected because they inherit the deficiencies of 
their respective base claims without correcting them, and should be revised accordingly. 

6. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

7. Claims 1-5 and 8-16 are rejected under 35 U.S.C. 112, second paragraph for the 
reasons detailed below: 

In claim 1 , the language "manipulating RAIDs in the RAID storage system to 
provide the desired resizing of the mirrored virtual disk" renders the claim incomplete for 
omitting essential steps, such omission amounting to a gap between the steps (see 
MPEP § 2172.01). The language indicates a missing step necessary to explain how the 
method accomplishes providing desired resizing of a mirrored virtual disk by 
manipulating RAIDs. In other words, it is unclear what kind of manipulating occurs to 
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accomplish the resizing, and as established above, applicant may not claim every 
possible method of resizing a mirrored virtual disk as the claim language suggests. 

Furthermore, these two ideas are unrelated in and of themselves. Simply 
manipulating RAIDs in a RAID storage system does not necessarily resize a mirrored 
virtual disk, and the necessary steps by which any such method may be made possible 
are missing from the claim language. 

Furthermore, the language "the desired resizing" renders the claim indefinite 
because it suggests a value for which judgments are inherently subjective. In other 
words, what may be "desired" in one situation may not be what is "desired" in another, 
etc. Also, there is a lack of antecedent basis for this language. 

In claim 2, the language "the desired resizing" and "necessary" fails for similar 
reasons of indefiniteness and lack of antecedent basis as detailed above. 

Claims 4, 8-9, 11-12 and 14-15 are rejected due to at least one similar reason of 
those detailed above, and should be corrected accordingly. 

Claims 2-5, 9-10, 12-13 and 15-16 are also rejected because they inherit the 
deficiencies of their respective base claims without correcting them, and should be 
revised accordingly. 

Claim Rejections - 35 USC § 102 

8. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 
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(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

9. Claims 1-3, 6, 8 and 11-15 are rejected under 35 U.S.C. 102(e) as being 
anticipated by Kim et al (US PGPub No. 20030023811). 

For claim 1, Kim discloses a program storage device readable by a computer 
tangibly embodying one or more programs of instructions executable by the computer to 
perform a method for dynamically resizing mirrored virtual disks in a RAID storage 
system, the method comprising: 

receiving a request to dynamically resize mirrored virtual disks in a RAID storage 
system (on-line resizing, in response to user's request, par. 0045; RAID level 
information representing construction type of the logical volume, par. 040); 

manipulating RAIDs in the RAID storage system to provide the desired resizing 
of the mirrored virtual disk (a method for managing a logical volume in order to support 
dynamic online resizing, par. 0038; by providing flexibility of mapping, the size of 
volume can be dynamically increasing and decreasing effectively during operating a 
system and a RAID level of the volume can be applied to a newly added storage space, 
par. 0042); 

providing the resized mirrored virtual disks for operation (par. 0038, 0042). 
For claim 2, Kim further discloses the request to dynamically resize mirrored 
virtual disks in a RAID storage system is a request to dynamically expand mirrored 
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virtual disks in a RAID storage system, and wherein the manipulating RAIDs to provide 
the desired resizing further comprises: 

creating an amount of storage necessary by providing RAIDs on each subsystem 
that is associated with each component of a mirror set (creating a logical volume by 
rounding up disk partitions in response to a request of constructing the logical volume 
on a physical storage space, par. 0038; par. 0042); 

attaching the RAIDs to a specific virtual disk for a mirror device (a RAID level of 
the volume can be applied to a newly added storage space, par. 0042); and 

specifying a size for the virtual disk and mapping the size of the virtual disk 
directly to all components of the mirror set (the size of volume can be dynamically 
increasing and decreasing effectively during operating a system, par. 0042; the present 
invention maintains a mapping table separately without using a fixed mapping function, 
par. 0041; a dynamic mapping method for modifying mapping between a logical 
address used in high-level module and a physical address of physical disk device 
according to situations, par. 0047; modifying the metadata on the disk partitions 
participating to the logical volume and calculating and returning a physical address 
corresponding to al ogical address of the logical volume by using mapping information 
of the metadata containing information of the physical address corresponding to the 
logical address, par. 0039). 

For claim 3, Kim further discloses specifying a size for the virtual disk and 
mapping the size of the virtual disk as performed by an operating system (the logical 
volume manager is a virtual intermediate level device driver located above variety of 
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physical device drivers, uses services of physical device drivers, and is included in a 
operating system of a computer, par. 0068). 

Claim 6 is rejected under the same rationale as per claim 2, where Kim further 
discloses a program storage device readable by a computer tangibly embodying one or 
more programs of instructions executable by the computer to perform the method 
(computer-readable recording medium storing a program or data structure for 
embodying the method, par. 0001). 

Claim 8 is rejected under the same rationale as per claim 1 , where Kim further 
discloses a storage system interface for providing access to a storage system (an 
interface between a logical volume manager, physical storage devices, and high-level 
services, par. 0065; fig. 1), host side interface for communicating with host devices 
(examiner's note: it was well-known in the art at the time of the invention that a method 
such as dynamic online resizing of logical volumes may involve hosts and an interface 
for communication with such), and a processor, coupled to the host side interface and 
the storage system interface (storage system with processor, par. 0039). 

Claim 9 is rejected under the same rationale as per claims 2 and 8. 

Claim 1 1 is rejected under the same rationale as per claim 8. 

Claim 12 is rejected under the same rationale as per claims 2 and 1 1 . 

For claim 13, Kim further discloses specifying a size of a virtual disk and mapping 
the size of the virtual disk to all components of a mirror set (par. 0068). 

Claim 14 is rejected under the same rationale as per claim 8. 

Claim 15 under the same rationale as per claims 2 and 14. 
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Allowable Subject Matter 

10. Claims 4-5, 7, 10, 13 and 16 are objected to as being dependent upon a rejected 
base claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims, with all appropriate corrections 
made. 

1 1 . The following is a statement of reasons for the indication of allowable subject 
matter: 

For claims 4-5, 7, 1 0, 1 3 and 1 6, no prior art of record or combination thereof 
describes "detaching any RAIDs that extend beyond the specified size of the virtual 
disk" nor "truncating RAIDs to free up any excess physical segments back into the RAID 
storage system". 

Contact Information 

12. Any inquiries concerning this action or earlier actions from the examiner should 
be directed to Daniel Kim, reachable at 571-272-2742, on Mon-Fri from 10:00am- 
6:30pm. If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, Sanjiv Shah, is also reachable at 571-272-4098. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information from 
published applications may be obtained from either Private PAIR or Public PAIR. Status 
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information for unpublished applications is available through Private PAIR only. For 
more information about the PAIR system, see http://pair-direct.uspto.gov . All questions 
regarding access to the Private PAIR system should be directed to the Electronic 
Business Center (EBC), reachable at 866-217-9197. 
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2-9-07 
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STEPHEN C. ELMORE 
PRIMARY EXAMINER 



